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I. INTRODUCTION
This study was undertaken to determine if the Eulerian approach to reactive hydrodynamic problems might be useful in solving reactive flow, one-component problems which result in severe distortion of a Lagrangian mesh. The problem of interest was the failure of a nitromethane detonation wave, with a numerically resolved reaction zone, caused by side rarefactions. The numerical method described in this report will compute the nitromethane failure problem.
The finite difference analogs of the Eulerian equations of motion for a compressible fluid described in this report are similar to the FLIC 1 method described by Gentry, Martin and Daly, which was an outgrowth of the work of Rich.
2 The OIL method for velocity weighting in the mass flux phase of the calculation was found to be the best method described in the literature. The OIL method was developed by M. Walsh's group at General Atomic Division of General Dynamic Corporation. It was first described in a report written byW. E. Johnson. 3 The densities used in the mass flux were treated as the new Lagrangian densities rather than old Eulerian ones. This was first found to be useful by Gentry.
4
Since reactive hydrodynamic problems require as much numerical resolution as possible, the code (called 2DE) was written to make maximum use of the large capacity disk storage of the 11347030 (STRETCH) computer.
The mximum height of the mesh is 3000cells, and the maximum number of cells is 200,000. The numerical calculations require sufficient time to permit the data transfer between the disk and core memory to be overlapped.
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This report describes the method used in complete detail. It also presents sufficient details for a coder to be able to follow and change the code. The latter infor=tion is not of interest to the casual reader.
II. THE HYDRODYNAMIC EQUATIONS
The partial differential equations for nonviscous, nonconducting, compressible fluid flow in cylindrical coordinates are .
Mass

Momentum Energy
The equations are written in finite-difference form appropriate to a ftied (Nerian) mesh of cells and used to determine the dynamics of the fluid. The fluid is rmved by a continuous =ss transport method.
The first of the above equations, that of mass conservation, is auto=tically satisfied. The mmentum and energy equations are treated as follows: In the first step, the contributions to the time derivatives which arise from the terms involving pressure are calculated. The mss is not moved at this step; thus the transport terms are dropped. Tentative new values of velocity and internal energy are calculated for each cell.
In the second step, the Mss is roved according to the cell velocity.
The mass which crosses cell boundaries carries with It into the new cells .
appropriate fractions of the mass, mcnnentum,and energy of the cells from which it came. This second step accomplishes the transport that was .
neglected in the first step.
In the third step, the anmunt of chemical reaction is determined, and the new cell pressure is computed using the HOM equation of state. This is for handling free surfaces, eliminating false diffusion.
MINGRHO= 0.5. The steady-state piston was computed by iteration for a given detonavelocity by using the amunt of reaction that has occurred in a cell the piston to determine the proper piston density, energy and particle velocity. Givena W, assume aV'.
Find Pr fromPr -P. = (Po)2(D)2(V~-V'), the Rayleigh Line.
Calculate I from I -10 = #Pr)(V~-V').
WithV', I, and W, compute P from HCM equation of state.
Iterate on V' until P -5 -P is less than 1 x 10 . r Calculate U =~~and assign it to UAPP, assign l/V' toMAPP, assign I +~(MAPP)(UAPP)2 toEAPP. 2.
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13. The individual cell flags that are set by the input cards are described below:
1.
To put a continuative boundary on side 1 set U flag on CU which is a 2.
2.
To put a continuative boundary on side 3 set V flag on CU which is a 1.
3.
To put an axis boundary on side 2 set U flag on CV which is a 2.
4.
To put a continuative boundary on side 4 set V flag on CV which is a 1.
5.
To put a piston boundary on side 1 set T flag on CU which is a 4.
To keep mass from flowing from cell i+l,j into cell i,j or from cell i,j into cell i+l,j set continuative boundary on side 3 of cell i,j and set continuative or piston boundary on side 1 of cell i+l,j.
A cell may not be both on boundaries 1 and 3 or on boundaries 2 and 4. ,x4,x 123 5).
The method:
The quantities for four points are 
